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ABSTRACT
Cocoyam tubers were processed into non-alcoholic beverage, flavoured with 0.5% and 1.0% extracts of  ginger and 
alligator pepper respectively. Two varieties of  cocoyam, namely Colocasia esculenta and Xanthosoma sagittifolium were used. 
The purpose of  this study is to develop an acceptable flavoured non alcoholic beverage from cocoyam and thereby 
increase the utilization of  this under-utilized crop. The proximate, vitamins C and A, mineral content, microbial and 
sensory evaluation were conducted on the products to assess the highest preference. Values for pH ranged from 3.00 
to 3.86 and the total titratable acidity (TTA) from 0.50 – 0.82 with ginger flavoured samples rated higher than that of  
alligator pepper. Total solids varied significantly and ranged from 5.00 – 6.02% with alligator pepper samples being 
higher than ginger. Vitamin C content ranged from 1.02 – 1.98 x 10-4 mg/100 g while vitamin A content ranged from 
6.04 to 14.41 μg/100 g with ginger flavoured samples having higher vitamin C and A than the alligator flavoured ones. 
The minerals evaluated showed a decreasing trends with increase in the concentration of  each spice. The sensory 
results showed that significant differences (p < 0.05) existed between the different flavoured samples and not between 
varieties. The microbial analysis showed that the cocoyam non-alcoholic beverage is safe for human consumption. 
Generally, the beverage had good consumer preference with the 0.5% ginger flavoured being the most preferred. 
Keywords: Cocoyam, proximate, beverage, sensory, mineral.
Introduction
Cocoyam tubers (Colocasia esculenta and Xanthosoma 
sagittifolium) are grown in the tropics and sub-tropical 
regions of  the world particularly in Africa for human 
consumption, animal feed and cash income for 
both farmers and traders (Onwueme and Charles, 
1994a; Onwueme, 1998b). Cocoyam is vegetatively 
propagated using the corms and to a lesser extent 
the cormels. As food for human consumption, the 
nutritional value of  the various parts of  cocoyam 
is primarily caloric (Davies et al, 2008). The 
underground cormel provide easily digested starch 
and the leaves are nutritious spinach-like vegetable, 
which give a lot of  minerals, vitamins particularly 
thiamine (Tambong et al., 1997). The two major 
types are commonly grown in Nigeria.  In Nigeria, 
it is regarded as a major crop especially in female 
headed households. Nigeria is one of  the largest 
producers of  cocoyam in the world contributing 
about 40% of  total annual production (Kinpscheer, 
2001). The annual production is estimated at 1.5 
million tonnes valued at about 600,000,000 Naira 
(Onwueme and Charles, 1994b; Onwueme, 1998a). 
Cocoyam grows in association with other food and 
tree crops, a system mostly practiced by subsistence 
farmers in Nigeria. The bulk of  the production of  
cocoyam is in south east of  Nigeria (Enyinnia, 
2001). 
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Nwabuzor (2001) noted that, cocoyam can be 
consumed in various forms when boiled, fried, 
pounded or roasted. It can also be processed into 
chips which have a long shelf  life and provides 
food all year round especially during lean planting 
season (Asadu, 2006). Cocoyam leaves are also 
used as vegetable for preparing soup in various 
parts of  the world. There have been a decline in 
the yields of  cocoyam in the past few years and 
this has been attributed to factors such as climate 
variation, drought, poor cultural practices among 
cocoyam growers, pest and disease infestations 
(Ezenwa, 2010).
The antioxidant properties of  spices have been 
recognized about six decades ago when it was 
demonstrated that spices effectively increased 
the antioxidant capacity of  foods and that their 
effects depended on food matrices (Ben-Nwadibia 
and Ndukwu, 2005). Studies on culinary and 
medicinal herbs identified the superiority of  spices 
in antioxidant capacity to berries, other fruits, 
vegetables and nuts (Wood and Pittler, 2000). The 
use of  local spices to control the activities of  micro-
organisms in food has been reported (Akpomedaye 
and Ejechi, 1998; Ogiehor, 2008). Apart from 
antimicrobial activities, spices are believed to have 
medicinal value (especially in African settings) 
and have desirable determinative influences on 
the overall organoleptic analysis when used.  The 
similarity in fruits and cocoyam provides a basis for 
a hypothesis that cocoyam can be processed into 
products which are traditionally made from fruits 
such as jam, marmalade and drinks or wine or 
beverages. Consumption of  non-carbonated drinks 
has become increasingly important. A number of  
fruit drinks manufactured from fruit juice and 
other natural ingredients are popular and are sold 
worldwide. Vegetable juices are also available. The 
demand for these drinks and beverages is largely 
based on their nutritive value, flavour, aroma and 
colour (McLellan, 1990). It is desirable therefore 
that further exploitation of  locally available spices 
in the formulation of  acceptable non-alcoholic 
beverage be encouraged for the benefit of  the 
local people and the nation at large. This study 
therefore, seeks through intensive investigation to 
develop a non-alcoholic beverage from cocoyam in 
combination with ginger and alligator pepper.
Materials and Methods
Source of raw materials
The cocoyam tubers and the bakers’ yeast 
(Saccharomyces cerevisae) were obtained from the 
central market in Iree, Osun state.
Experimental design/statistical analysis
Completely randomised design was used to study 
the effect of  spices and varietal differences on 
properties determined on the cocoyam non-
alcoholic beverage samples. Data obtained was 
statistically analysed using the one-way analysis of  
variance (ANOVA) without replication.
Preparation of liquid extract of ginger and 
alligator pepper
The method described by Adegoke et al. (2000) 
was adopted with some modification. The dry 
crude extracts of  both spices Aframomum melegueta 
and Zingiber officinale were weighed differently 
and prepared with distilled water at 0.5 and 1.0% 
concentrations. The mixture was pasteurized at 
75oC for 30 minutes and the liquid extracts were 
kept in previously sterilized bottles and cooled at 
ambient temperature before storage in a refrigerator 
(8 ± 2oC) until used. The flowchart for the process 
is described in Figure 2.  
Preparation of cocoyam non-alcoholic 
beverage
Cocoyam tubers were sorted, weighed, washed, 
peeled and cut into small pieces and then immersed 
into 1.5% sodium metabisulphite solution for 30 
min. They were rinsed with water and homogenized. 
Additional water (3 L kg-1) was added and heated 
to a temperature of  60°C and maintained at that 
temperature for 1 h. The temperature was then 
raised to 70°C for another 2h. The mixture was 
then strained with cheesecloth. The extract was 
formulated with 12% (w/v) sugar, 5 g of  bakers’ 
yeast (Saccharomyces cerevisae) for vitamins enrichment; 
0.5% conc. of  ginger and alligator pepper to 
12        Nigerian Food Journal  Vol. 32 No. 1, 2014 ...  Full Length Article
enhance the flavour, 0.05% sodium benzoate (as 
preservative) and 232 mg L-1 ascorbic acid (as 
vitamin C fortification). It was then pasteurized at 
85 – 90°C for 15 min and bottled hot. The bottled 
drinks were cooled under running coldwater and 
stored. The flowchart for the process is described 
in Figure 1.
Matured Cocoyam Tubers
Sorting and grading
Washing
Peeling
Dicing
Soaking in 1.5% Sodium metabisulphite for 30 mins
Rinsing with water and straining
Milling
Addition of  Water
Heating at 60oC for 1 hr and then 70oC for 2 hrs
Addition of  sodium metabisulphite, boiled sugar
and yeast (Saccharomyces cerevisae)
Straining/Clarification
Pasteurization at 85-90oC for 15 mins.
Bottling
Cooling under cold running water to 30oC
  
Storage at ambient condition (28-30oC)
Fig. 1: Flowchart for the production of  cocoyam 
non-alcoholic beverage
Proximate Analysis 
Titratable acidity determination
The wine was thoroughly mixed and filtered using 
muslin cloth. Five millilitres of  filtrate was dissolved 
in previously boiled distilled water and made to 
50 ml mark. 5 ml aliquot of  the sample solution 
was taken and titrated with 0.1N NaOH using 
phenolphthalein solution as indicator. Titratable 
acidity was calculated as percent citric acid (AOAC, 
2005).
Dry Aframomum melegueta fruits and Zingiber officinale 
stems
Aspiration to release the seeds
Sorting and cleaning
Drying in an oven (for 48 hrs at 30oC)
Pulverizing/Sieving (450 μm aperture)
Powdered spices
Packaging in airtight containers
Fig. 2: Flow chart for production of  crude spice 
extract from Aframomum melegueta and 
Zingiber officinale
Total solids determination
Two millilitres (2 ml) of  the wine was weighed into 
a dried and pre-weighed glass crucible. The crucible 
with its content was evaporated by putting it on a 
boiling water bath and dried to a constant weight 
in an oven at 70°C. The insoluble solids were 
calculated as a percentage of  the sample (AOAC, 
2005).
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Degree brix and total sugars determination
The concentration of  soluble sugars was 
determined using a hand held Bellingham and 
Stanley refractometer (Bellingham and Stanley 
limited, 61 Mark field Road, London, England) at 
20°C (AOAC, 2005).
Specific gravity determination
The specific gravity of  the sample was determined 
using the picnometer-specific gravity bottle. The 
bottle was washed, rinsed and dried. The empty 
bottle was weighed and mass recorded as M1. The 
bottle was emptied, rinsed, filled with water and 
weighed, mass recorded as M2. The specific gravity 
was calculated using the method of  AOAC, 2005.
pH measurement
The pH was measured using a pH meter, digital 
model EA 513-055, ELE, England standardized 
with buffer solution of  4.0 and 7.0 (AOAC, 2005). 
The glass electrode of  the pH meter was dipped 
in 30 mls of  the beverage sample measured into a 
curvette at ambient temperature and was allowed 
to stabilize for sometimes after which the reading 
was taken.
Fat determination
This was carried out using the method of  AOAC 
(2005). Clean and dried thimble was weighed (w1) 
and 5 g oven dried beverage sample was added and 
re-weighed (w2). The round bottom flask was filled 
with petroleum ether at 40o – 60oC up to ¾ of  
the flask. Soxhlet extractor was fixed with a reflux 
condenser to adjust the heat sources so that the 
solvent boils gently, the samples were put inside 
the thimble and inserted into the Soxhlet apparatus 
and extraction under reflux was carried out with 
petroleum ether for 6 hours. After the barrel of  the 
extractor is empty, the condenser was removed and 
the thimble was removed, taken into the oven at 
100oC for 1 hour and later cooled in the dessicator 
and weighed again (w
3
).
% Fat = 
Weight loss of  sample (extracted fat)
Original weight of  sample
 x 100
              
w2 – w3
w2 – w1
  x 100      
                   
Determination of crude protein
About 1 g of  the beverage samples was weighed 
into micro Kjeldhal digestion flask and one tablet 
of  selenium catalyst was added. The mixture was 
digested on an electro thermal heater until clear 
solution was obtained. The flask was allowed to cool 
after which the solution was diluted with distilled 
water to 50 ml and 5 ml of  this was transferred 
into the distillation apparatus, 5 ml of  2% boric 
acid was pippeted into a 100 ml conical flask (the 
receiver flask) and four drops of  screened methyl 
red indicator were added. About 50% NaOH was 
continually added to the digested sample until 
the solution turned cloudy which indicated that 
the solution had become alkaline (AOAC, 2005). 
Distillation was then carried out into the boric acid 
solution in the receiver flask with the delivery tube 
below the acid level. As the distillation was going 
on, the pink colour solution of  the receiver flask 
turned blue indicating the presence of  ammonia. 
Distillation was continued until the content of  
the flask was about 50 ml after which the delivery 
of  the condenser was rinsed with distilled water. 
The resulting solution in the conical flask was then 
titrated with 0.1M HCl (Pearson, 1976).
Calculations
% Nitrogen =  
Titre value x 0.1M HCl x 0.014 x 100
original weight of  the sample
 x 
50
5
Determination of dry matter and moisture 
content
About 2 ml of  each sample was measured into a 
previously weighed crucible, dried over water for 
some time. The crucible plus sample taken was 
transferred into the oven set at 100oC to dry to 
a content weight for 24 hour. At the end of  this 
period, the crucible plus sample was removed from 
the oven and transferred to the dessicator, cooled 
for ten minutes and weighed (AOAC, 2005). The 
weight of  empty crucible is recorded as w
0
; the 
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crucible plus sample was as w1 while the weight of  
crucible plus oven dried sample is recorded as w
3
. 
  % Dry matter = 
w
3
 – wo
w1– wo
  x 100
% Moisture content = 
w1 – w3
w1– wo
 x 100
The % Moisture content = 100 – % Dm
Vitamin C determination
Ascorbic acid (vitamin C) content of  the beverage 
was determined by the method of  AOAC (2005).
Vitamin A determination
Reversed phase high performance liquid 
chromatography (HPLC) was used for the 
estimation of  provitamin A content in the beverage. 
120 μl of  homogenized non-alcoholic beverage 
was extracted with 500 μl of  hexane. The mixture 
was vigorously shaken on an electronic shaker for 
4 min, centrifuged for 2 min at 10,000 rpm and the 
supernatant pooled. The extraction process was 
repeated. The pooled supernatant was evaporated 
to dryness under nitrogen (N2) gas and redissolved 
in 120 μl mobile phase (1% tetrahydrofuran in 
methanol). The resulting aliquot (120 μl) was then 
injected into the HPLC (C-R6A Chromatopaa, 
Shimadzu Cooperation, Japan) column with 
ultraviolet detection (UV-VIS spectrophotometric 
detector, Shimadzu, Japan) at 450 nm. A standard 
was prepared and chromatographed. Areas 
corresponding to the standard retention time were 
identified and used in the estimation of  vitamin A 
content in the beverage samples (AOAC, 2005).
Mineral analysis
The method described by AOAC (2005) using 
atomic absorption spectrophotometer (AAS) 
Buck Scientific East Norwalk, CT, USA was used 
for mineral contents determination. The minerals 
determined were potassium, sodium, calcium, 
iron, magnesium, copper, manganese, lead and 
zinc. While operating the AAS, all controls on the 
left front panel, right front panel and the pressure 
regulator were set at zero mark. Thereafter, 
required hollow cathode (HC) lamp corresponding 
to the required mineral and the holders in the lamp 
compartments was installed. On turning on the 
switch and utilizing the appropriate lamp current 
meters, the concentrations of  the various metallic 
mineral elements were determined. The analysis 
was done in triplicates. 
Microbiological Analysis 
Total viable count of  bacteria (TVC): The micro-
biological analysis was carried out according to 
Harrigan (1998). Plate count agar was used for 
enumeration of  bacteria. A well homogenized 
sample was serially diluted with 0.1% peptone 
water up to 10-6. One ml aliquot from a suitable 
dilution was transferred aseptically into sterile Petri 
dishes. To each plate about 15 ml of  melted and 
cooled PDA (Potato Dextrose Agar) was added. 
The inoculants were evenly mixed with media by 
rotating the plates and allowed to solidify. The 
inverted plate was incubated for 48 hours. The TVC 
(Cfu/ml) was determined using a colony counter.
Total coliform bacteria: Mac Conkey broth was used for 
the detection of  coliform bacteria by the multiple 
tube technique. The medium was distributed in 
9 ml quantities standard test tubes with inverted 
Durham tube and was then autoclaved for 20 mins 
at 1210C. Well homogenized samples were serially 
diluted (10-1, 10-2, 10-3 and 10-4) with 0.1% peptone 
water. One ml from each dilution was aseptically 
inoculated into triplicate of  9 ml sterile Mac Conkey 
broth in standard test tube and incubated for 48 hrs 
at 37oC. Positive tests gave gas in the Durham tubes 
and changed the colour of  the medium (Harrigan, 
1998).
Yeast and Mould Enumeration 
Potato Dextrose Agar (PDA) was used for 
enumeration of  yeast and mould . Well homogenised 
samples were serially diluted with 0.1% peptone 
water up to 10-6. Aliquots (0.1 ml) from a suitable 
dilution were transferred aseptically into solidified 
PDA plates. Samples were spread all over the 
surface of  the plates using sterile bent glass rod. 
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The plates were then incubated for 48 to 72 hrs at 
28oC. Counting (Cfu/ml) was carried out by using 
colony counter (Harrigan, 1998).
Sensory Evaluation
Ten panelists assessed the beverage samples using 
the acceptance preference test. They compared the 
5 samples [Colocasia esculenta (ginger flavoured) (CG); 
Xanthosoma sagittifolium (alligator pepper flavoured) 
(XA); Colocasia esculenta (alligator pepper flavoured) 
(CA); Xanthosoma sagittifolium (ginger flavoured) 
(XG) and the control sample (without spice)] for 
selected attributes of  taste, colour, flavour and 
general acceptability. A seven point hedonic scale 
ranging from ‘like very much’ to ‘dislike very much’ 
was used. Each panelist was asked to give a general 
comment on the beverage samples.
Results and Discussion
Proximate composition of the cocoyam non-
alcoholic beverage
Table 1 shows the results of  analysis on the beverage 
samples.  The pH of  the beverage varied significantly 
ranging from 3.00 – 3.86 with sample XG and CG 
having the highest and lowest values respectively. 
Significant difference (p < 0.05) existed between 
XG and CG. Total titratable acidity ranged between 
0.50 – 0.82% citric acid with XG and CG (ginger 
flavoured) having higher values than XA and CA 
(alligator pepper flavoured). The difference may 
be due to the anti-oxidant effect of  each spice on 
the beverage sample (Ben-Nwadibia and Ndukwu, 
2005). Ghana Standards Board (1995) also reported 
that non-alcoholic beverages should have acidity 
between 0.50 – 1.90% calculated as anhydrous 
citric acid. Values obtained are fairly within the 
acceptable range. The pH 5.79 and titratable acidity 
2.30% of  Kunnu were found to be higher than that 
of  the cocoyam beverage (test samples). The pH 
of  Sobo drink 3.25 was found to be lower than that 
of  the test samples which ranges from 3.80 – 3.86 
while the titratable acidity of  Sobo drink 2.40% was 
higher than that of  the test samples (0.60 – 0.81%) 
(Osuntogun and Aboaba, 2004; Bolade et. al., 2009; 
Fasoyiro et. al., 2005).
Table 1: Proximate composition of  cocoyam non-alcoholic beverage
Parameters CC XG XA CG CA      
Specific  gravity 1.00(0.00) 1.01(0.01) 1.02(0.00) 1.01(0.01) 1.02(0.00)
Titratable acidity(mg/100 g) 0.50(0.02) 0.81(0.00) 0.62(0.01) 0.82(0.10) 0.60(0.11)
Moisture content (%) 89.99(0.01) 89.85(0.02) 89.90(0.03) 89.87(0.01) 89.60(0.11)
Crude protein (%) 1.70(0.00) 1.90(0.01) 1.80(0.02) 1.95(0.03) 1.83(0.04)
Crude fat (mg/100 g) 0.015(0.001) 0.030(0.003) 0.021(0.001) 0.028(0.004) 0.022(0.002)
Total Ash (mg/100 g) 0.350(0.000) 0.425(0.001) 0.400(0.002) 0.424(0.001) 0.401(0.002)
Carbohydrate (%) 12.000(0.001) 12.745(0.004) 12.740(0.001) 12.746(0.003) 12.742(0.002)
Degree brix (0) 10.00(0.000) 11.00(0.000) 12.01(0.02) 11.01(0.10) 12.03(0.11)
Total sugar(mg/100 g) 11.00(0.00) 12.07(0.01) 13.04(0.00) 12.08(0.01) 13.06(0.00)
Total solids (%) 5.00(0.01) 5.08(0.01) 6.01(0.00) 5.09(0.04) 6.02(0.02)
Vitamin-C (mg/100 g) 1.02 x 10-4 2.26 x 10-4 1.97 x 10-4 2.25 x 10-4 1.98 x 10-4
Vitamin-A (μg/100 g) 6.04 14.41 10.58 14.40 10.56
Note: The figures in brackets are standard deviations.
Key words: XA: Xanthosoma sagittifolium (alligator pepper flavoured), XG: Xanthosoma sagittifolium (ginger flavoured), 
CG: Colocasia esculenta (ginger flavoured), CA : Colocasia esculenta (alligator pepper flavoured), CC: Control sample.
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Total solids varied significantly and values ranged 
from 5.00 – 6.02% with CG and CA (Colocasia 
esculenta) having higher values than that of  XG 
and XA (Xanthosoma spp). Brix or degree brix, by 
refractometer, ranged from 10.00 – 12.03 with CG 
and CA having higher values than XG and XA 
just as in the total solids. Ghana Standard Board 
specifies that non-alcoholic beverage shall have a 
refractive value of  not less than 8° brix (8% w/v). 
Degree brix of  commonly used fruit juices range 
from 9 – 150. Values obtained are within the range 
of  the Ghana Standards Board specifications. Total 
sugars of  the beverages ranged between 11.00 – 
13.06 mg/100 g. The relatively high sugar content 
could be due to the addition of  refined sugar to the 
beverage formulation. 
Cocoyam provides a considerable amount of  
vitamin C (about 27.08 mg/100 g) and it has 
been reported to provide more than one third of  
the daily requirements of  vitamin C (Hou et. al., 
2001). However, vitamin C content of  the beverage 
was very low (1.02 × 10-4 mg/100 g – 2.26 × 10-4 
mg/100 g), which was expected after pasteurization. 
To make the beverage a good source of  vitamin C, 
it was fortified with 232 mg L-1 ascorbic acid. Apart 
from increasing the nutritional content of  the 
beverage, the ascorbic also acts as an antioxidant to 
help prevent molecular changes caused by oxidation 
and acid a promoter of  iron absorption (Wardlaw, 
1999).
Vitamin A content ranged between 6.04 to 14.41 
μg/100 g with Xanthosoma spp having higher 
vitamin A equivalent. The vitamin A content in 
commercial drinks ranged from 0.80 mg/100 g in 
canned mango juices to only 0.012 mg/100 g in 
aseptically packaged orange juice (Collins, 1981). 
Vitamin A deficiency is one of  the major public 
health problems in developing countries, Nigeria 
inclusive. Thus, cocoyam non-alcoholic beverage 
will be more welcomed by consumers who are now 
more conscious about the nutritional content of  
what they consume.
The moisture content of  the non-alcoholic beverage 
ranged between 89.85 – 89.99%. High moisture 
content makes beverage suitable as a refreshing and 
thirst-quenching product which is characteristic 
of  good beverage. This is similar to the report 
given by Osuntogun and Aboaba, (2004). This is 
comparable to the moisture content of  Sobo drink 
(88.88%), sorghum stem sheath beverage (88.95%) 
and that of Kunnu (84.90%) (Agarry et. al., 2010; 
Egbere et. al., 2007).
The beverage is not a good source of  protein. 
The low protein content may be attributed to the 
heat process involved in its extraction which might 
have destroyed some amino acids with consequent 
reduction in total nitrogen content of  the resulting 
beverage (Oluwaniyi et al., 2009). However, the 
protein contents of  cocoyam non-alcoholic 
beverage (1.70 – 1.90%) was found to be higher 
than that of  the Sobo drink (0.046%) and that of  
Kunnu which is 1.02% (Agarry et. al., 2010). 
The cocoyam non-alcoholic beverage was found 
to contain low fat which ranged between 0.015 
– 0.030 percent. This might be attributed to the 
effect of  direct heat on fat soluble components 
of  the beverage during the process of  extraction 
(Adelakun et. al., 2009). The fat content of  the non- 
alcoholic beverage is lower than that of  Sobo drink 
(0.15%) (Egbere et. al, 2007).
Mineral composition of the cocoyam non-
alcoholic beverage
The mineral composition of  the cocoyam non-
alcoholic beverage is as presented in Table 2. 
The ginger spiced beverage samples had higher 
magnesium content than the alligator spiced ones. 
Control sample had the least magnesium content 
in the beverage indicating the advantage of  spicing 
the beverage with either ginger or alligator pepper. 
Plain beverage (Control) had a magnesium content 
of  17.03 mg/100 ml while 20.04 mg/100 ml and 
19.95 mg/100 ml were recorded for samples 
containing ginger and alligator pepper extracts 
at varying concentrations respectively. However, 
the magnesium content of  Kunnu which is 30.03 
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mg/100 ml is higher than that of  the cocoyam 
non-alcoholic beverage (Agarry et. al., 2010). 
The ginger spiced beverage samples had higher 
iron content than the alligator spiced ones. Control 
sample had the least iron content indicating the 
advantage of  spicing the beverage with either 
ginger or alligator pepper. Plain beverage (control) 
had an iron content of  8.03 mg/100 ml while 8.03 
mg/100 ml and 7.52 mg/100 ml were recorded 
for samples containing ginger and alligator pepper 
extracts at varying concentrations respectively. 
Iron is an essential macronutrient for almost all 
organisms. Its deficiency symptoms are anaemia, 
dizziness, amenorrhea and fatigue as reported by 
Oluwaniyi et al. (2009). The Fe content is sufficient 
to meet the daily required intake (DRI) value 
for human beings which varies from 7 – 18 mg/
day depending on age and sex (USNIN, 2007). 
The consumption of  cocoyam non-alcoholic 
beverages may therefore greatly help in reducing 
iron deficiency in human nutrition. However, the 
iron content of  Kunnu (13.03 mg/100 ml) is higher 
than that of  the cocoyam non-alcoholic beverage 
(Agarry et al., 2010). Higher sodium content was 
also found in this sample than the beverages spiced 
with alligator pepper. Plain beverage had a sodium 
content of  15.78 mg/100 ml while values of  17.89 
mg/100 ml and 18.95 mg/100 ml were recorded 
for samples containing alligator and ginger pepper 
extracts respectively. Results show a progressive 
decrease in the sodium (Na) content with increasing 
concentrations of  either ginger or alligator pepper 
in the beverage. The sodium and potassium 
contents of  sorghum stem sheath flour were not 
up to the recommended daily allowance (RDA) of  
2,500 mg (NRC, 1989) but are sufficient to maintain 
the osmotic balance of  the body fluid (Ranhotra et. 
al. 1998). However, the sodium content of  the Sobo 
drink 5.90 mg/100 ml was found to be lower than 
that of  the cocoyam non-alcoholic beverage (Oboh 
and Elusiyan, 2004).
Table 2: Mineral composition of  cocoyam non-alcoholic beverage (mg/100 g)
Samples CC XG XA CG CA
Iron 5.01(0.00) 8.03(0.01) 7.54(0.00) 8.02(0.02) 7.52(0.00)
Potassium 4.44(0.01) 7.06(0.01) 6.04(0.00) 7.05(0.02) 6.00(0.02)
Sodium 15.78(0.00) 18.95(0.01) 17.89(0.02) 18.94(0.01) 17.87(0.00)
Magnesium 17.03(0.01) 20.04(0.00) 19.95(0.01) 20.03(0.00) 19.94(0.01)
Calcium 19.26(0.00) 22.91(0.01) 21.00(0.00) 22.90(0.01) 21.01(0.00)
Figures in the brackets are standard deviations.
XA: Xanthosoma sagittifolium (alligator pepper flavoured), XG: Xanthosoma sagittifolium (ginger flavoured), CG: Colocasia 
esculenta (ginger flavoured), CA: Colocasia esculenta (alligator pepper flavoured), CC: Control sample 
This study also showed the ginger spiced beverage 
samples to contain higher potassium (K) content 
than the alligator spiced samples.  A decreasing trend 
in potassium content with increasing concentration 
of  ginger in the samples was observed. A similar 
trend was recorded for beverage containing alligator 
pepper. However, the decrease in potassium was 
more pronounced in samples containing alligator 
pepper than beverages containing ginger. Plain 
beverage had a potassium content of  4.44 mg/100 g 
while a range of  6.04 – 7.06 mg/100 ml was recorded 
for samples containing ginger and alligator pepper 
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extracts at varying concentrations. High amount 
of  K has been reported to lower or reduce blood 
pressure (Ranhotra et al. 1988).  Calcium (Ca) and 
magnesium (Mg) are important in the formation of  
bones and teeth. The potassium content of  Kunnu 
134.27 mg/100 ml was however higher than that 
of  the cocoyam non-alcoholic beverage (Agarry et 
al., 2010). Nevertheless, it could be seen from the 
information contained in Table 2 that addition of  
spices significantly enhanced the potassium content 
of  the beverage samples.
Calcium was found to be higher in the ginger 
spiced samples than beverages spiced with alligator 
pepper. The plain beverage had a calcium content 
of  19.26 mg/100 ml while values of  about 21.01 
and 22.91 mg/100 ml were recorded for samples 
containing alligator and ginger pepper extracts 
respectively. However, the calcium content of  
Kunnu (5.18 mg/100 ml) and Sobo drink (6.00 
mg/100 ml) were lower than that of  the cocoyam 
non-alcoholic beverage (Agarry et. al., 2010; Oboh 
and Elusiyan, 2004). The observation shows a 
progressive significant decrease in calcium content 
in the beverages with increasing concentration of  
both spices. A significant loss in the calcium content 
of  ginger spiced sampled was noticed compared 
with the control.
Microbial analysis of cocoyam non-alcoholic 
beverage 
The microbial analysis of  the cocoyam non-
alcoholic beverage revealed that there was no mould, 
yeast and coliform growth as indicated in Table 
3. This implies that the beverage was produced 
under hygienic conditions and is safe for human 
consumption (Frazier and Westhoff, 1988).  The 
total viable count was within the acceptable limit 
according to the Ghana Standard Board, 1995.
Table 3: Microbial counts of  the cocoyam non-alcoholic beverage
Samples CC XG XA CG CA
TVC (cfu/ml) 1.08 x 102 1.05 x 102 1.06 x 102 1.03 x 102 1.04 x 102
TCC(cfu/ml) Nil Nil Nil Nil Nil
TYC (cfu/ml) Nil Nil Nil Nil Nil
TMC (cfu/ml) Nil Nil Nil Nil Nil
cfu/ml is colony forming unit per ml.
XA: Xanthosoma sagittifolium (alligator pepper flavoured), XG: Xanthosoma sagittifolium (ginger flavoured), CG: Colocasia 
esculenta (ginger flavoured), CA: Colocasia esculenta (alligator pepper flavoured) CC: Control sample, TVC: Total viable 
count, TCC: Total coliform count, TYC: Total yeast count and TMC: Total mould count.
Organoleptic attributes of cocoyam non-
alcoholic beverage
The sensory attributes of  the formulated beverage 
samples are presented in Table 4. Beverage spiced 
with 0.5% ginger (XG) had the best ratings in all 
sensory attributes evaluated. This suggests that 
consumers preferred the ginger flavoured cocoyam 
non-alcoholic beverage to the alligator pepper 
flavoured ones. Unspiced beverage (control) had the 
least ratings in all the sensory attributes indicating 
the potential of  the spices in producing acceptable 
beverage from cocoyam. The beverage had a high 
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rating sensory score in consumer test, thus it can 
be prepared for commercial purpose to serve as a 
special beverage with similar constituents as other 
already existing commercial beverages.
Table 4: Mean sensory quality attributes of  cocoyam non-alcoholic beverage 
Sample codes Colour Taste After taste Consistency Flavour Overall acceptability
CC 6.30 5.21 5.50 5.27 6.00 6.43
XG 7.00 7.00 6.67 6.33 7.00 7.40
XA 6.80 6.17 6.17 6.17 6.67 7.00
CG 6.67 5.50 5.83 6.17 6.40 6.80
CA 6.50 5.33 5.67 5.50 6.17 6.50
XA: Xanthosoma sagittifolium (alligator pepper flavoured) XG: Xanthosoma sagittifolium (ginger flavoured), CG: Colocasia 
esculenta (ginger flavoured), CA: Colocasia esculenta (alligator pepper flavoured), CC: Control sample. Values are means 
of  4 determinations. Values with the same letter along the column are not significantly different at p > 0.05. 
Conclusion
The results from this study revealed that cocoyam 
is nutritionally rich in carbohydrates and minerals. 
The quality of  the cocoyam non-alcoholic 
beverage is within the acceptable quality range 
specified by Ghana Standards Board for beverages. 
Protein, fat, minerals and vitamin C contents 
increased noticeably in all the spiced samples. 
The most abundant minerals in the cocoyam 
non-alcoholic drink were magnesium followed by 
calcium, sodium, potassium and iron. However, 
progressive decrease in the nutrient was observed 
with increasing concentration of  the spices in the 
beverage which could be attributed to possibility 
of  either binding or dilution of  the nutrients by 
some elements in the spices. Potential consumers 
rated the beverage high with ginger-flavoured being 
the most preferred. Thus, production of  cocoyam 
non-alcoholic beverage comparable to existing fruit 
juices/beverages is possible and this will increase 
cocoyam utilization and economic value.
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